Appl. No. 1 0/659,398 500.431 1 6X00 

Amendment dated February 6, 2006 

Reply to Office Action of November 15, 2005 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listing of claims in the 
application. 

Listing of Claims: 

1-18. (Canceled). 

19. (Currently Amended) A storage system, comprising: 

a controller being coupled to at least one of a plural i ty of host computersr and 

contro lli ng t ransferring eWata sent from said host computer to a plurality of storage 

regions; 

a at least one data line being coupled to said controller and havmo -being used 
to relay data from/to said controller based on a serial interface which is a different 
type d i ff e r e nt from a Serial Advanced Technology Attachment (SATA) interface-aod 
coup le d to sa i d controll e r, sa i d data l in e b ei ng usod to ro l ay data from/to sa i d 
contro lle r ; 

a plura li ty of conv e rt e rs, coupled to said data li n e , and convert i ng b e tw ee n 
sa i d s e r i a l i nt e rfac e and sa i d SATA i nt e rfac e ; 

a plurality of SATA disk drives having some of said storage regions and each 
of said SATA disk drives having said serial interface and on e of sa i d a_converters 
buifr-i e. said converter being coupled to said data line and converting between said 
serial interface and said SATA interface ; and 
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a plurality of another type of disk drives having some of said storage regions 
and each of said another type of disk drives having said serial interface, said another 
type of disk drives being of a different type from said SATA disk drives; 

a plurality of first disk drive units being coupled to said data line and each of 
said first disk drive units having one of said SATA disk drives and said s e r i a l 
i nterfac e ; and 

a plurality of second disk drive units each having one of said another type of 
disk drives . 

20. (Previously Presented) A storage system according to claim 19, 
wherein said serial interface is a Fibre Channel (FC) interface. 

21. (Canceled) 

22. (Currently Amended) A storage system according to claim 19 , further 
compr i s i ng : 

a p l ura l ity of F i bro Channe l (FC) d i sk dr i ves hav i ng som o of said storag e 
r e g i ons and each of sa i d FC disk dr i v e s hav i ng a FC int e rfac e and e ach of said FC 
d i sk dr i v e s not hav i ng on e of said conv e rt e rs; a nd 

a p l ura li ty of s e cond d i sk dr i v e units e ach having ono of sa i d FC d i sk dr i v e s, 
wherein said serial interface is a Fibre Channel ( FC) interface , and 
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said another type of disk drives do not have said converter . 

23. (Currently Amended) A storage system according to claim 19 , further 
compr i s i ng : , 

a FC d i sk dr i vo hav i ng somo of said storag e reg i ons and said FC disk dr i v e 
hav i ng a FC i nt e rf a c e and sa i d FC disk driv e s h a v i ng non e of sa i d convert e rs; a nd 

a s e cond d i sk driv e unit coup le d to sa i d data li n e and sa i d s e cond d i sk dr i v e 
un i t having sa i d FC d i sk dr i v e and sa i d FC i nt e rfac e , 

wherein said data line is a Fibre Channel Arbitrated Loop (FC-AL) , and 

each of said another type of disk drives does not have said converter . 

24. (Currently Amended) A storage system according to claim 19, further 
comprising: 

a p l ura li ty of FC d i sk dr i v e s hav i ng som e of sa i d storage r e g i ons and each of 
sa i d FC disk dr i v e s having a FC int e rfac e and ea ch of sa i d FC d i sk dr i v e s hav i ng 
non e of said convortors; 

a p l ura l ity of s e cond d i sk dr i v e un i ts each hav i ng ono of sa i d FC d i sk dr i v e s; 

a housing having said first disk drive units and said second disk drive units; 

and 

a rack having said housing and afj-another housing, sa i d rack i n wh i ch wherein 
said housing and said another housing are stacked in said rack; 
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wherein said serial interface is a Fibre Channel (FC) interface, and 
each of said another type of disk drives does not have said converter. . 

25. (Currently Amended) A storage system according to claim 19, further 
comprising: 

a p l ura li ty of anoth e r typ e d i sk dr i v e s hav i ng som e of said storag e r e g i ons and 
oach of sa i d another typ e d i sk dr i v e s hav i ng said s e r i a l i nt e rfac e and e ach of said 
anoth e r typ e disk dr i v e s having non e of sa i d conv e rt e rs; 

a p l ura li ty of s e cond disk dr i v e un i ts e ach having ono of said anoth e r typ e disk 

dr i v e s; 

a plurality of housings having a first housing and a second housing, said first 
housing having said first disk drive units, and said second housing having said 
second disk drive units; and 

a rack having said housings , wherein and said rack i n wh i ch said first housing 
and said second housing are stacked in said rack; 

wherein said another type of disk drives do not have said converter. . 

26. (Previously Presented) A storage system according to claim 19, 
wherein said data line is a Fibre Channel Arbitrated Loop (FC-AL). 

27-28. (Canceled). 



5 



Appl. No. 10/659,398 

Amendment dated February 6, 2006 

Reply to Office Action of November 15, 2005 



500.43116X00 



29. (Previously Presented) A storage system according to claim 19, further 
comprising: 

a power supply coupled to said first disk drive units by at least one ef-power 
lines and supplying power to said first disk drive units; and 

a power controller coupled to said power supply and controlling to supply 
power to said first disk drive units, 

wherein at least one of said first disk drive units relays a control signal sent 
from said controller to said power controller. 

30. (Currently Amended) A storage system according to claim 19 , furth e r 
compr i s i ng : 

a p l ura li ty of FC disk dr i v e s hav i ng som e of sa i d storag e r e g i ons and each of 
sa i d FC d i sk dr i v e s hav i ng a FC i nt e rface and e ach of sa i d FC disk drives having 
non e of sa i d conv e rt e rs; 

a p l ura li ty of second d i sk dr i ve un i ts e ach hav i ng on e of sa i d FC disk driv e s; 

wnvi 

wherein said serial interface is a Fibre Channel (FC) interface, 

wherein each of said another type of disk drives does not have said converter, 
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wherein one or more seme storage regions of said SATA disk drives form a 
first logical unit, said first logical unit is an object to store data sent from said host 
computers which is coupled to said controller, 

wherein some -one or more storage regions of said FC disk drives form a 
second logical unit; and 

wherein each of said first logical unit and said second logical unit has a logical 
unit number. 

31. (Previously Presented) A storage system according to claim 19, 
wherein some of said SATA disk drives are used to store data, the data are used to 
back up. 

32. (Currently Amended) A storage system, comprising: 

a controller, coupled to at least one of a plura li ty of information processing 
devices, and contro lli ng transfer ring -of data sent from said information processing 
device to a plura li ty of storag e reg i ons ; 

a -at least one data line being coupled to said controller and hav i ng being used 
to relay data from/to said controller according to a Fibre Channel (FC) interface-ao4 
coup l ed to sa i d control le r and b ei ng us e d to r e lay data from/to said contro lle r ; 

a p l ura l ity of conv e rt e rs coupl e d to sa i d data li n e and convert i ng betw ee n sa i d 
FC i nt e rfac e and sa i d S e r i a l Advanc e d Technology Attachment (SATA) i nterface; 
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a plurality of Serial Advanced Technology Attachment ( SATA) disk drives 
hav i ng som e of sa i d storag e r e g i ons and each of said SATA disk driv e s being bolted 
to said FC interface and e ach of said SATA disk dr i v e s having ono of sa i d a 
converters built-in , said converter converting between a first protocol of said FC 
interface and a second protocol of said SATA interface ; 

a plurality of FC disk drives each having said FC interface; af»d 
a plurality of first disk drive units being coupled to said data line and each of 
said first disk drive units having one of said SATA disk drives and sa i d FC interfac e; 
and 

a plurality of second disk drive units each having one of said FC disk drives . 

33. (Currently Amended) A storage system, comprising: 

a controller, coupled to at least one ef-information processing devices, and 
contro ll ing transferring oWata sent from said information processing devices to a 
plurality of storage regions; 

a -at least one data line being coupled to said controller and fravmq- being used 
to relay data from/to said controller by a Fibre Channel (FC) interface and coup le d to 
sa i d controll e r and bo i ng usod to rolay data from/to said contro lle r ; 

a plura li ty of conv e rt e rs coupl e d to s ai d data li n e and conv e rt i ng botwoon said 
FC i nt e rf a c e and a S e r i a l Advanc e d T e chno l ogy Attachm e nt (SATA) i nterfac e ; 
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a plurality of SATA first type disk drives having some of said storage regions 
and each of said SATA- first type disk drives receiving data via said FC interface and 
having said FC interface and e ach of sai d SATA d i sk driv e s having i nstal l ed ther e in 
one of said a converters , said converter converting between a first protocol of said 
FC interface and a second protocol of a Serial Advanced Technology Attachment 
(SATA) interface ; a«4 

a plurality of SATA -first type disk drive units coupled to said data line and 
each of said SATA -first type disk drive units having one of said SATA -first type disk 
drives and said FC i nt e rfac e; 

a plurality of second type disk drives having some of said storage regions and 
each of said second type disk drives receiving data via said FC interface and not 
having said converter; and 

a plurality of second type disk drive units each having one of said second type 
disk drives . 

34. (Currently Amended) A storage system, comprising: 

a controller, coupled to at least one ef-information processing devices, and 

contro lli ng transf e r of storing data sent from said information processing devices4ejn 

a plurality of storage regions; 

a-at least one data line being coupled to said controller and being used to 

relay data from/to said controller h avmq-bv a serial interface which is ef-a type 
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different type from a Serial Advanced Technology Attachment (SATA) interfac e a nd 
coup le d to sa i d contro l ler and b e ing usod to r el ay data from/to said contro lle r ; 

a p l ura l ity of convert e rs, coup le d to sa i d data li n e , and conv e rting b e tw ee n 
sa i d s e r i a l i nt e rfac e and sa i d SATA i nt e rfac e ; 

a plurality of SATA disk drives having some of said storage regions and each 
of said SATA disk drives receiving data via said serial interface and having said 
ser i a l i nt e rfac e and on e of sa i d a_converters built-in . said converter converting 
between said serial interface and said SATA interface ; at*4 

a plurality of first disk drive units coupled to said data line and each of said 
first disk drive units having one of said SATA disk drives and oach of said first disk 
dr i v e units hav i ng said seria l i nt e rfac e; 

- a plurality of another type of disk drives each receiving data via said serial 
interface and not having said converter; and 

a plurality of second disk drive units each having one of said another type of 
disk drives. 

35. (Currently Amended) A storage system, comprising: 

a controller, coupled to at least one ^information processing devices, and 

contro lli ng to transferring data sent from said information processing devices to a 

plurality of storage regions; 
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a-at least one data line being coupled to said controller and being used to 
relay data from said controller to said storage regions by hav i ng a Fibre Channel 
(FC) interface and coup le d to sa i d control l or and bo i ng usod to ro l ay data from/to 
said contro lle r ; 

a p l ural i ty of conv e rt e rs coup le d to sa i d data li n e and conv e rting b e tw ee n said 
FC i nterfac e and an Advanc e d T e chno l ogy Attachm e nt (ATA) int e rfac e ; 

a plurality of ATA- first type disk drives having some of said storage regions 
and each of said ATA -first type disk drives having said FC interface and each of said 
ATA- first type disk drives having installed therein on e of said a converter s, said 
converter converting between said FC interface and an Advanced Technology 
Attachment (ATA) interface ; and 

a plurality of ATA- first type disk drive units coupled to said data line and each 
of said ATA -first type disk drive units having one of said ATA -first type disk drives 
and sa i d FC int e rfac e; 

a plurality of second type disk drives having some of said storage regions and 
each of said second type disk drives having said FC interface, said another type of 
disk drives being different type from said first type disk drives; 

a plurality of second type disk drive units each having one of said second type 
disk drives . 

36. (New) A storage system according to claim 33 wherein: 
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each of said first type disk drives is a first type FC disk drive, and 
each of said second type disk drives is a second type FC disk drive. 

37. (New) A storage system according to claim 33 wherein: 
said data line is a Fibre Channel Arbitrated Loop (FC-AL). 

38. (New) A storage system according to claim 33, further comprising: 
a housing having said first type disk drive units and said second type disk 

drive units; and 

a rack having said housing and another housing, wherein said housing and 
said another housing are stacked in said rack. 

39. (New) A storage system according to claim 33, further comprising: 

a plurality of housings having a first housing and a second housing, said first 
housing having said first type disk drive units, and said second housing having said 
second type disk drive units; and 

a rack having said housings, wherein said first housing and said second 
housing are stacked in said rack. 

40. (New) A storage system according to claim 33, further comprising: 
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a power supply coupled to said first type disk drive units by at least one 
power line and supplying power to said first type disk drive units; and 

a power controller coupled to said power supply and controlling to supply 
power to said first type disk drive units, 

wherein at least one of said first type disk drive units relays a control signal 
sent from said controller to said power controller. 

41 . (New) A storage system according to claim 33 wherein: 

one or more storage regions of said first type disk drives form a first logical 

unit, said first logical unit is an object to store data sent from said information 

processing device which is coupled to said controller, 

one or more storage regions of said second type disk drives form a second 

logical unit; and 

each of said first logical unit and said second logical unit has a logical unit 
number. 

42. (New) A storage system according to claim 33, wherein: 
some of said first type disk drives are used to store data, the data are used to 
back up. 

43. (New) A storage system, comprising: 
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a controller, coupled to at least one information processing device, and 
transferring data sent from said information processing devices; 

at least one line being coupled to said controller and being used to relay data 
from/to said controller by a Fibre Channel (FC) interface; 

a plurality of first type disk drives storing data sent from said controller, 
wherein each of said first type disk drives can interpret a first protocol of said FC 
interface and a second protocol of a serial interface, which is different type from said 
FC interface; 

a plurality of first type disk drive units coupled to said line, wherein each of 
said first type disk drive units having one of said first type disk drives; 

a plurality of second type disk drives storing data sent from said controller, 
wherein each of said second type disk drives can interpret said first protocol and 
does not interpret said second protocol; and 

a plurality of second type disk drive units each having one of said second type 
disk drives. 

44. (New) A storage system according to claim 43 wherein: 
each of said first type disk drives is a first type FC disk drive, and 
each of said second type disk drives is a second type FC disk drive. 

45. (New) A storage system according to claim 43 wherein: 
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said line is a Fibre Channel Arbitrated Loop (FC-AL). 

46. (New) A storage system according to claim 43, further comprising: 
a housing having said first type disk drive units and said second type disk 

drive units; and 

a rack having said housing and another housing, wherein said housing and 
said another housing are stacked in said rack. 

47. (New) A storage system according to claim 43, further comprising: 

a plurality of housings having a first housing and a second housing, said first 
housing having said first type disk drive units, and said second housing having said 
second type disk drive units; and 

a rack having said housings, wherein said first housing and said second 
housing are stacked in said rack. 

48. (New) A storage system according to claim 43, further comprising: 

a power supply coupled to said first type disk drive units by at least one power 
line and supplying power to said first type disk drive units; and 

a power controller coupled to said power supply and controlling to supply 
power to said first type disk drive units, 
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wherein at least one of said first type disk drive units relays a control signal 
sent from said controller to said power controller. 

49. (New) A storage system according to claim 43 wherein: 

one or more storage regions of said first type disk drives form a first logical 

unit, said first logical unit is an object to store data sent from said information 

processing device which is coupled to said controller, 

one or more storage regions of said second type disk drives form a second 

logical unit; and 

each of said first logical unit and said second logical unit has a logical unit 
number. 

50. (New) A storage system according to claim 43, wherein: 
some of said first type disk drives are used to store data, the data are used to 
back up. 
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